Focal brain malformations: a spectrum of disorders along the mTOR cascade.
Focal cortical dysplasia with balloon cells (FCDIIB), hemimegalencephaly (HMEG), and ganglioglioma (GG) are sporadic focal malformations of cortical development that are highly associated with epilepsy. Histologically, all three malformations are characterized by disordered cortical lamination and the presence of markedly enlarged cell types known as balloon cells in FCDIIB and HMEG and atypical ganglion cells (AGCs) in GG. These cells are similar to giant cells in the tuberous sclerosis complex (TSC). Recent work has shown that there is enhanced activation of the mTOR cascade in TSC, FCD, HMEG and GG, suggesting a common pathogenesis for these disorders. We propose that these malformation types reflect a spectrum of disorders along the mTOR cascade. The mTOR pathway is known to regulate cell growth and thus is an ideal candidate to study in malformations associated with aberrant cell size. We hypothesize that focal brain malformations form as a consequence of a somatic gene mutation occurring within a progenitor cell during brain development. Our work has implemented several strategies to investigate FCD, HMEG and GG. First, we use single nucleotide polymorphism (SNP) arrays and gene sequencing to identify mutations in candidate genes that would lead to activation of the mTOR cascade. Second, we are using gene and protein expression profile techniques to understand how mTOR activation affects the developing cortex.